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(54) Information recording device and information output device 



(57) An MPU 1 decomposes video-audio informa- 
tion which is externally inputted and stored into a sec- 
ond temporary storage area 32 for each parameter 
included in a sequence layer and the like, and further 
into video information and audio information, and stores 
the information into a third temporary storage area 33. 
Next, the MPU 1 extracts a predetermined quality dete- 
rioration parameter from the parameters stored in the 
third temporary storage area 33 and stores a prescribed 
value in the storage area in which that quality deteriara- 
tion parameter was stored. The MPU 1 then composes 
the video-audio information stored in the third tempo- 
rary storage area 33 again and stores the composed 
video-audio information (quality deteriorated) into a 
fourth temporary storage area 34. Next the MPU 1 out- 
puts the video-audio information (quality deteriorated) 
stored in the fourth temporary storage area 34 to a first 
recording device 4 and causes the first recording device 
4 to write the video-audio information (quality deterio- 
rated) on a copy target recording medium 4. Thus the 
size of the display screen of the video-audio information 
(quality deteriorated) differs from that of the video-audio 
information externally inputted. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to information record- 
ing devices and information output devices, and more 
particularly to an information recording device which 
records digital information inputted in the on-line, off- 
line or broadcasting form on a copy target recording 
medium with its quality deteriorated, and an information 
output device for externally outputting the information 
with its quality deteriorated. 

Description of the Background Art 

In a conventional information recording device, 
when video information, audio information or video- 
audio information digitally recorded on a copy source 
recording medium is copied on a copy target recording 
medium, the video-audio information of the copy has 
completely the same quality as the original video-audio 
information. Referring to the figure, the procedure for 
making a copy in the conventional information recording 
device will now be described. 

Fig. 6 is a block diagram showing the structure of 
the conventional information recording device, tn Fig.6, 
the information recording device 60 includes an original 
recording medium 61, an information reading portion 
63, an information writing portion 64 and a copy target 
recording medium 65. 

The original recording medium 61 has video-audio 
information (original) 62 which is digital information 
recorded thereon. The video-audio information 62 has 
the recording system including auxiliary information 
such as header information, error correction informa- 
tion, etc. in addition to video information and/or audio 
information, as MPEG (Motion Picture Experts Group) 2 
stream format, for example. 

The information reading portion 63 reads the video- 
audio information (original) 62 from the original record- 
ing medium 61 in order according to its recording sys- 
tem. The video-audio information (original) 62, which is 
digital information, presents a train of "O's" and *Ts". 
The information writing portion 64 records the video- 
audio information (original) 62 onto the copy target 
recording medium 65 in the order read out by the infor- 
mation reading portion 63. At this time, if the digital 
information read is "0", for example, it is of course 
recorded on the copy target recording medium 65 as 
"0". The information reading portion 63 and the informa- 
tion writing portion 64 proceed with the processing as 
above to produce video-audio information (copy) 66 
having the same quality as the video-audio information 
(original) 62 on the copy target recording mecfium 65. 

The use of the information recording device 60, 
however, allows anybody to easily make a copy of the 
video-audio information, or the like, regardless of inten- 



tion of its copyright holder. Furthermore, the produced 
copy has the same quality as the original video-audio 
information. This may lead to an illegal sale of the copy 
on the market, producing the problem that the copyright 

5 can not be effectively protected. 

The technique for protecting the copyright above 
includes SCMS (Serial Copy Management System) pro- 
vided in a deck for DAT (Digital Audio Tape) etc. and 
"ANTI-COPY SYSTEM" disclosed in United States Pat- 

io ent No.4644422. 

As is well known, the SCMS mentioned above is a 
system for preventing a copy based on the digital infor- 
mation recorded on an original recording medium from 
being taken over like an endless chain. More specif i- 

75 cally, when copy permitted/ unpermitted information, 
which is indicative of whether copying is permitted or 
not permitted, indicates that copying is unpermitted, it 
prohibits copying the digital information. Thus unpermit- 
ted copying is prevented. However, the present inven- 
ts tion is intended to protect copyrighted works by 
deteriorating the quality of digital information, so its 
basic point of view is different. 

The above-mentioned "ANTI-COPY SYSTEM" 
superimposes deterioration signal having a frequency 

25 over the man's audible range on audio information 
which is the analogue form. The audio information with 
the deterioration signal superimposed is recorded on an 
original recording medium. When making a copy of 
such audio information, it is recorded onto a copy target 

30 recording medium with high-frequency signal from a 
bias oscillator further superimposed thereon. Accord- 
ingly, when the audio information recorded on the copy 
target recording medium is reproduced, the deteriora- 
tion signal and the high-frequency signal interact with 

35 each other to generate higher harmonic which is unen- 
durable to hear. Thus the ANTI-COPY SYSTEM pre- 
vents copying onto a copy target recording medium. 

According to the aforementioned ANTI-COPY SYS- 
TEM, however, it is possible to reproduce the audio 

40 information recorded on the copy target recording 
medium, but it can not be utilized. That is to say, it pre- 
vents personal usage which is not subject to the force of 
the copyright. Accordingly, it differs from the present 
invention which is intended to protect the copyright 

45 while permitting copying, and its problem solving means 
also differs. 

SUMMARY OF THE INVENTION 

so Accordingly, it is an object of the present invention 
to provide an information recording device and an infor- 
mation output device capable of protecting copyrighted 
video information and/or audio information. 

To achieve the object the present invention has the 
55 following structures. 

A first aspect of the present invention is directed to 
a device for recording digital in f orma tion inputted in the 
on-line, off-line or broadcasting form on a copy target 
recording medium. 
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wherein the digital information includes video 
information and/or audio information and parameters for 
reproducing the video information and/or the audio 
information as video and/or audio, and 

the information recording device includes, 
a decomposing portion for decomposing the input- 
ted digital information in one or a plurality of certain 
parts; 

an extracting portion for extracting part of the 
parameters as a quality deterioration parameter 
from the digital information decomposed by the 
decomposing portion; 

a converting portion for converting the quality dete- 
rioration parameter extracted by the extracting por- 
tion into a certain value; 

a composing portion for composing the digital infor- 
mation decomposed by the decomposing portion to 
produce digital information including the certain 
value in a portion corresponding to the quality dete- 
rioration parameter; and 

a writing portion for writing the digital information 
composed by the composing portion on the copy 
target recording medium. 

As stated above, in the first aspect the extracting 
portion extracts a quality deterioration parameter. The 
converting portion converts the extracted quality deteri- 
oration parameter into a certain value. The composing 
portion composes the digital information decomposed 
by the decomposing portion to produce digital informa- 
tion including the certain value in a portion correspond- 
ing to the quality deterioration parameter, and thus the 
quality of the produced digital information is deterio- 
rated. That is to say, it is possible to deteriorate its qual- 
ity as compared with the quality of the digital information 
inputted in the on-line form, or the like. Accordingly, the 
digital information written on the copy target recording 
medium is different in quality from the digital information 
inputted in the on-line form or the like. Thus the digital 
information inputted in the on-line form or the like, which 
is subject to the copyright, can be protected. 

The information recording device according to the 
first aspect described above can further include a read- 
ing portion for reading digital information stored on a 
copy source recording medium, 

wherein the decomposing portion receives the 
digital information read by the reading portion as input 
This protects copyright works recorded on various 
media such as DVD (Digital Video Disc) etc. 

The converting portion in the first aspect may have 
the following structures. 

As a first example, the digital information includes 
at least video information, and 

the extracting portion extracts as the quality 
deterioration parameter a parameter defining a screen 
size when the video information is reproduced as video 
from the digital information decomposed by the decom- 
posing portion. 



As a second example, the digital information 
includes at least video information, and 

the extracting portion extracts as the quality 
deterioration parameter a parameter defining the 
5 number of frames per unit time when the video informa- 
tion is reproduced as video from the digital information 
decomposed by the decomposing portion. 

As a third example, the digital information includes 
at least video information, and 
10 the extracting portion extracts as the quality 

deterioration parameter a quantization matrix required 
when image-expanding the video information from the 
digital information decomposed by the decomposing 
portion. 

75 As a fourth example, the digital information includes 
at least video information, and 

the extracting portion extracts as the quality 
deterioration parameter a parameter relating to a 
motion vector when decoding the video information 
20 from the digital information decomposed by the decom- 
posing portion. 

As a fifth example, the digital information includes 
at least video information, and 

the extracting portion extracts as the quality 
25 deterioration parameter a parameter defining the reso- 
lution when reproducing the video information as video 
from the digital information decomposed by the decom- 
posing portion. 

Further, as a sixth example, the digital information 
30 includes video information and audio information, and 
the extracting portion extracts as the quality 
deterioration parameter a parameter defining the rela- 
tion between the video information and the audio infor- 
mation from the digital information decomposed by the 
35 decomposing portion. 

The first aspect described above can be expanded 
in the following manners. 

As a first manner, in the first aspect, permit/unper- 
mit information is defined which is indicative of whether 
40 to permit writing the digital information inputted into the 
decomposing portion on the copy target recording 
medium without deteriorating quality of the digital infor- 
mation, and 

the information recording device further includes 
45 a determination portion for determining whether to write 
the digital information inputted to the decomposing por- 
tion on the copy target recording medium without dete- 
riorating its quality on the basis of the permit/unpermit 
information externally inputted. 
so In the first manner, when the determination portion 
determines that the perrrrit/unperrrtit information permits 
writing on the copy target recording medium, the digital 
information inputted to the decomposing portion can be 
written on the copy target recording medium without 
55 deteriorated in quality. The provides a convenient infor- 
mation recording device which enables production of a 
perfect copy of the inputted tigital information for spare, 
for example. It is necessary that the permit/unpermit 
information is defined on the basis of approval of a cop- 



^sogctD- <EP_ 



_07697B0A2_L> 



5 



EP 0 769 780 A2 



6 



yright holder in view of protection of the copyright 

In a second manner, in the first aspect, the digital 
information inputted to the decomposing portion further 
includes number-of-times information indicative of the 
number of times the digital information can be written on 
the copy target recording medium without deteriorated 
in quality, 

wherein the information recording device further 
includes a determination portion for extracting the 
number-of-times information from the digital information 
decomposed by the decomposing portion and deter- 
mining on the basis of the extracted number-of-times 
information whether to write the digital information 
inputted to the decomposing portion on the copy target 
recording medium without deteriorating its quality. 

In the second manner, when the determination por- 
tion determines to write the digital information inputted 
to the decomposing portion on the copy target recording 
medium without deteriorating its quality on the basis of 
the number of times indicated by the number-of-times 
information, it is possible to make a perfect copy of the 
inputted digital information for spare, for example, thus 
providing a convenient information recording device, ft 
is necessary to include the number-of-times information 
in the video-audio information with the approval of a 
copyright holder in view of protection of the copyright. 

A second aspect of the present invention is directed 
to a device for recording digital information inputted in 
the on-line, off-line, or broadcasting form on a copy tar- 
get recording medium, 

wherein the digital information includes at least 
video information and/or audio information, the video 
information and/or the audio information being com- 
posed of a plurality of unit information, 

wherein the information recording device 
includes; 

a decomposing portion for decomposing the input- 
ted digital information for each unit information; 
an extracting portion for extracting unit information 
to be deteriorated in quality from the decomposed 
digital information; 

a deteriorating portion for deteriorating the quality 
of the unit information extracted by the extracting 
portion; 

a composing portion for composing the digital infor- 
mation decomposed by the decomposing portion to 
generate digital information including the unit infor- 
mation deteriorated in quality; and 
a writing portion for writing the digital information 
produced by the composing portion onto the copy 
target recording medium. 

As stated above, in the second aspect the extract- 
ing portion extracts unit information whose quality is to 
be deteriorated The deteriorating portion deteriorates 
the quality of the extracted unit information. The com- 
posing portion composes the digital information decom- 
posed by the decomposing portion to produce digital 



information including the unit information deteriorated in 
quality, thereby deteriorating the quality of the digital 
information produced. That is to say. it is possible to 
make its quality worse than the quality of the digital 

5 information inputted in the on-line form, or the like. 
Accordingly, the digital information written on the copy 
target recording medium has different quality from the 
digital information inputted in the on-line form, or the 
like. Thus the digital information inputted in the on-line 

io form, or the like, which is a copyright work, can be pro- 
tected. 

Similarly to the information recording device 
according to the first aspect above, the information 
recording device according to the second aspect above 
75 may further include a reading portion for reading digital 
information recorded in a copy source recording 
medium, 

wherein the decomposing portion receives as 
input the digital information read by the reading portion, 
20 which protects copyrighted works recorded in various 
media. 

The deteriorating portion in the second aspect can 
be constructed as follows. 

As a first example, the digital information includes 
25 at least video information, and 

the extracting portion extracts the unit informa- 
tion to intermittently deteriorate the video information on 
a screen when the video information is reproduced as 
video. 

30 As a second example, the digital information 
includes at least video information, and 

the extracting portion extracts the unit informa- 
tion to deteriorate the video information for each certain 
picture group when the video information is reproduced 
35 as video. 

As a third example, the digital information includes 
at least video information, and 

the extracting portion extracts the unit informa- 
tion to deteriorate luminance and/or color in one or a 
40 plurality of certain parts on a screen when the video 
information is reproduced as video. 

A third aspect of the present invention is directed to 
a device for deteriorating quality of digital information 
inputted in the on-line, off-line, or broadcasting form, 
45 wherein the digital information includes video 

information and/or audio information and parameters for 
reproducing the video information and/or the audio 
information as video and/or audio, 

wherein the information output device includes, 

so 

a decomposing portion for decomposing the input- 
ted digital information in one or a plurality of certain 
parts; 

an extracting portion for extracting part of the 
55 parameters as a quality deterioration parameter 
from the digital information decomposed by the 
decomposing portion, 

a converting portion for converting the quality dete- 
rioration parameter extracted by the extracting por- 
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tion into a certain value; 

a composing portion for composing the digital infor- 
mation decomposed by the decomposing portion to 
produce digital information including the certain 
value in a part corresponding to the quality deterio- s 
ration parameter; and 

an output portion for outputting the digital informa- 
tion produced by the composing portion in the on- 
line, off-line or broadcasting form. 

10 

As stated above, in the third aspect, the extracting 
portion extracts a quality deterioration parameter. The 
converting portion converts the extracted quality deteri- 
oration parameter into a certain value. The composing 
portion composes the digital information decomposed is 
by the decomposing portion to produce digital informa- 
tion including the certain value in a portion correspond- 
ing to the quality deterioration parameter, thus 
deteriorating the quality of the produced digital informa- 
tion. Hence, when the digital information outputted by so 
the output portion is copied and the copy is reproduced, 
its quality is deteriorated. This protects the copyrighted 
digital information inputted in the on-line form, or the 
like. 

The extracting portion in the third aspect may take 25 
the same structure as the extracting portion in the first 
aspect. The third aspect can be expanded in the same 
manner as the first aspect. 

Furthermore, a fourth aspect of the present inven- 
tion is directed to a device for deteriorating quality of so 
digital information inputted in the on-line, off-line, or 
broadcasting form, 

wherein the digital information includes at least 
video information and/or audio information, the video 
information and/or the audio information being com- 35 
posed of a plurality of unit information, 

wherein the information output device includes, 

a decomposing portion for decomposing the input- 
ted digital information for each unit information; 40 
an extracting portion for extracting unit information 
whose quality is to be deteriorated from the decom- 
posed digital information; 

a deteriorating portion for deteriorating the quality 
of the unit information extracted by the extracting 45 
portion; 

a composing portion for composing the digital infor- 
mation decomposed by the decomposing portion to 
produce digital information including the unit infor- 
mation deteriorated in quality; and so 
an output portion for outputting the digital informa- 
tion produced by the composing portion in the on- 
line, off-line or broadcasting form. 

As stated above, in the fourth aspect, the extracting ss 
portion extracts unit information to be deteriorated in 
quality. The deteriorating portion deteriorates the quality 
of the extracted unit information. The composing portion 
composes the digital information decomposed by the 



decomposing portion to produce digital information 
including the unit information deteriorated in quality. The 
quality of the produced digital information is thus deteri- 
orated. Accordingly, when the digital information output- 
ted by the output portion is copied and reproduced, its 
quality is deteriorated. Thus the copyrighted digital 
information inputted in the on-line form or the like can be 
protected. 

The deteriorating portion in the fourth aspect may 
take the same structure as the deteriorating portion in 
the second aspect. The fourth aspect can be expanded 
in the same manner as the second aspect 

These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a block diagram showing structure of an 

information recording device according to a first 

embodiment of the present invention. 

Fig.2 is a diagram showing information stored in 

second to fourth temporary storage areas 32 to 34 

included in the RAM 3 shown in Fig.1. 

Fig.3 is a flow chart showing the procedure of 

processing performed by the information recording 

device shown in Fig.1. 

Fig.4 is a flow chart showing the operating proce- 
dure of an information recording device according 
to a second embodiment of the present invention. 
Fig.5 is a flow chart showing the operating proce- 
dure of an information recording device according 
to a third embodiment of the present invention. 
Fig.6 is a block diagram showing the structure of a 
conventional information recording device. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig.1 is a block diagram showing the structure of an 
information recording device according to a first embod- 
iment of the present invention. In Fig.1 , the information 
recording device includes an MPU (Micro Processing 
Unit)1 1 a ROM 2, a RAM 3, a first recording device 4, an 
I/O interface 5 and a system bus 6. The MPU 1, the 
ROM 2, the RAM 3, the first recording device 4 and the 
I/O interface 5 are connected through the system bus 6 
to each other. 

The MPU 1 performs processing (refer to Fig. 3) 
according to the program 21 stored in the ROM 2 to 
make a copy of original video-audio information sup- 
plied from the outside. 

Trie RAM 3 is used as a work area for the process- 
ing performed by the MPU 1, which includes first to 
fourth temporary storage areas 31 to 34. The first tem- 
porary storage area 31 stores the program 21 read from 
the ROM 2. The second temporary storage area 32 
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stores the original video-audio information inputted from 
the outside. The third temporary storage area 33 stores 
information obtained by decomposing the video-audio 
information stored in the second temporary storage 
area 32. The fourth temporary storage area 34 stores 5 
video-audio information (quality deteriorated) to be 
recorded on a recorcfing medium 41 included inside the 
first recording device 4. The video-audio information 
(quality deteriorated), which will be fully described later, 
means video-audio information whose quality is deterio- 10 
rated as compared with the original video-audio infor- 
mation by the processing performed according to the 
program 21 . 

The first recording device 4 is a DVDD (Digital 
Video Disc Drive) or a deck for DVC (Digital Video Cas- 15 
sette) or an HDD (Hard Disk Drive), which receives the 
video-audio information (quality deteriorated) stored in 
the fourth temporary storage area 34 as input through 
the system bus 6 and writes it on the copy target record- 
ing medium 41 (DVD, DVC or HD) included therein. 20 

The I/O interface 5 connects a receiver 7 and a sec- 
ond recording device 8 in this embodiment The receiver 
7 demodulates transmission signal received from a 
broadcasting satellite, a communication satellite, a ter- 
restrial transmission station, etc. into digital information, 25 
i.e., video-audio information which is a bit string, and 
outputs the information to the I/O interface 5. The sec- 
ond recording device 8 is also a DVDD, for example, like 
the first recording device 4 explained above, which 
reads the video-audio information recorded in the copy so 
source recording medium 81 (DVD etc.) included 
therein and outputs the information to the I/O interface 
5. 

Generally, a decoder for decoding video-audio 
information, a television for reproducing the decoded ss 
video-audio information as video and audio, and so 
forth, are also connected to the I/O interface 5, but they 
are neither described nor shown in the figures because 
they are not related to the invention. 

Next, the aforementioned video-audio information 40 
win be described. The video-audio information includes 
video information and audio information. The video- 
audio information is formed of the MPEG (Motion Pic- 
ture Experts Groups) 2 stream format having hierarchi- 
cal structure, for example. That is to say. the video- 45 
audio information includes not only information relating 
to reproduced video and audio but also auxiliary infor- 
mation such as header information, error correction 
information, etc. More specifically, the video-audio infor- 
mation defines the relation between the video informa- so 
tion and the audio information in the MPEG system 
layer which is an upper hierarchy. The video information 
also has a hierarchical structure, which has various 
parameters for enabling reproduction as video in addi- 
tion to luminance infor mati on and color-difference infor- 55 
mation relating to video. More specifically, the video 
information is composed of the sequence layer, the 
GOP (Group Of Picture) layer, the picture layer, the slice 
layer, the macroblock layer and the block layer. These 



layers are described below. 

(A) The MPEG system layer multiplexes an arbi- 
trary number of discrete streams of video informa- 
tion and audio information to form one movie or the 
like. The MPEG system layer includes the following 
parameters relating to the relation between video 
and audio. 

(1 ) As parameters for establishing synchroniza- 
tion of video and audio, PTS (Presentation 
Time Stamp), DTS (Decoding Time Stamp), 
etc. are defined. 

(2) As a parameter relating to the relation 
between video and audio, the stream ID is 
defined. The stream ID is defined to enable 
video up to 16 channels and audio up to 32 
channels. 

(B) The sequence layer has those descrtoed below 
as parameters in a group of a series of frames hav- 
ing the same attribute when video information is 
reproduced as video. 

(3) As parameters relating to the screen size of 
reproduced video, HSV {Horizontal Size 
Value), VSV (Vertical Size Value) and ARI 
(Aspect Ratio Information) are defined. 

(4) The BRV (Bit Rate Value) is defined as a 
parameter relating to the bit rate of video infor- 
mation, and VBSV (VBV Buffer Size Value) is 
defined as a parameter relating to capacity of 
buffer used when the video information is 
decoded. 

(5) As values for quantization matrix in the DOT 
(Discrete Cosine Transform) inverse transform 
(image expansion), IQM (Intra Quantizer 
Matrix) and NIQM (Non Intra Quantizer Matrix) 
are defined. 

(C) The picture layer includes parameters for defini- 
tion of one frame when video information is repro- 
duced as video. The parameters defines, as 
parameters relating to motion vector with respect to 
a reference picture (I picture etc.), MMF(Macrob- 
fock Motion Forward), MMB(Macroblock Motion 
Backward), etc. 

(D) The macroblock layer is a unit of coding, which 
includes parameters for definition of pixel blocks 
(macroblock) which are obtained by dividing one 
frame into a certain size. This macroblock corre- 
sponds to unit information in the claims. Accord- 
ingly, the macroblock is referred to as unit 
information as needed in the description provided 
below. 

(6) MBT (Macroblock type) is defined as a 
parameter for defining the coding mode of the 
macroblock, and QSC (Quantizer Scale Code) 
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is defined to define the quantization step size of 
the macroblock. 

(7) MHC (Motion Horizontal Code) and MVC 
(Motion Vertical Code) are defined which are 
coding values relating to motion vector with 
respect to the macroblock immediately before. 

(E) The block layer includes a DCT transform coef- 
ficient representing luminance and color difference 
in that macroblock. In more detail, it has DDSL 
(DCT DC Size Luminance) which is a DCT coeffi- 
cient for representing luminance, DDSC (DCT DC 
Size Chrominance) which is a DCT coefficient for 
representing color difference, etc. 

Fig.2 is a diagram showing information stored in the 
second to fourth temporary storage areas 32 to 34 
included in the RAM 3 mentioned above. Fig. 2(a) shows 
the information stored in the second temporary storage 
area 32. In Fig. 2 (a), the original video-audio information 
outputted from the receiver 7 or the second recording 
device 8 and provided as input to the information 
recording device is stored unchanged in the second 
temporary storage area 32. 

Fig.2(b) shows information stored in the third tem- 
porary storage area 33. In Fig.2(b), the third temporary 
storage area 33 stores information obtained by decom- 
posing the video-audio information stored in the second 
temporary storage area 32 for each parameter and into 
original video information and audio information. The 
MPU 1 applies processings to the parameters etc. 
stored in the third temporary storage area 33, such as 
the processing of extracting quality deterioration param- 
eters (refer to Fig.3, step S303), which will be described 
in detail later. 

Fig. 2(c) shows information stored in the fourth tem- 
porary storage area 34. In Fig.2(c), the fourth temporary 
storage area 34 stores video-audio information (quality 
deteriorated) composed by using auxiliary information 
which has been subjected to the processing of convert- 
ing quality deterioration parameters, as will be fully 
described later (refer to steps S303 and S304 shown in 
Fig.3). The video-audio information (quality deterio- 
rated) stored in the fourth temporary storage area 34 is 
recorded on the copy target recording medium 41. 

To clarify the description, Fig.2(a)-(c) do not show 
all video-audio information but shows only part of it 
which is particularly necessary in this embodiment 

Fig.3 is a flow chart showing the procedure of the 
processing performed by the information recording 
device shown in Fig.1 . 

Now, referring to Fig. 1 to Fig.3, the procedure of the 
processing performed by the information recording 
device according to this embodiment will be described 
in detail. 

In the information recording device, at the time of 
start, the MPU 1 stores the program 21 stored in the 
ROM 2 into the first temporary storage area 31 . The 
MPU 1 stores into the second temporary storage area 



32 the original video-audio information outputted from 
the receiver 7 or the second recording device 8 and sup- 
plied as input through the I/O interface 5 (Refer to step 
S301 , Fig.2(a).) That is to say, the video-audio irrforma- 

5 tion having the MPEG 2 stream format, for example, is 
intactly stored in the second temporary storage area 32. 

The MPU 1 detects the stream ID in the system 
layer from the original video-audio information stored in 
the second temporary storage area 32 and decom- 

10 poses the audio-video information into video informa- 
tion and audio information. As to the video information, 
the MPU 1 detects the synchronization hedder code 
(SHC; Sequence Header Code) in the sequence layer 
and decomposes the video information for each param- 

is eter (the above-described HSV, VSV, ARI, etc.) stored in 
a certain bit position on the basis of the sequence hed- 
der code detected, and further for each unit information 
(macroblock), and then stores it into the third temporary 
storage area 33 (Step S302). 

20 When the processing in Step S302 is finished, the 
MPU 1 extracts and discards parameters previously 
defined in the program 21 (hereinafter, referred to as 
quality deterioration parameters) (Step S303). In more 
detail, the MPU 1 extracts and discards quality deterio- 

25 ration parameters stored in certain bit positions in the 
video-audio information from the address areas in the 
third temporary storage area 33 which correspond to 
those bit positions. After that, the MPU 1 stores certain 
values defined by the program 21 in the address areas 

30 in which the quality deterioration parameters were 
stored in the third temporary storage area 33, thereby 
converting the quality deterioration parameters into the 
certain values (Step S304). 

Now, a specific example of the above-described 

35 Step S303 and Step S304 will be described. It is 
assumed that HSV, VSV and ARI are defined as the 
quality deterioration parameters in the program 21 and 
HSV, VSV and ARI* are defined as corresponding cer- 
tain values. In this case, the MPU 1 extracts HSV, VSV 

40 and ARI from the third temporary storage area 33 and 
discards them (Step S303), and then stores the certain 
values HSV, VSV and ARI* into the address areas 
where they were stored. (Refer to Fig.2(b), Step S304.) 
When the processing in the Step S304 is finished, 

45 the MPU 1 composes the parameters etc. stored in the 
third temporary storage area 33 to generate video-audio 
information including the certain values in the bit posi- 
tions corresponding to the quality deterioration parame- 
ters (the video-audio information corresponds to the 

so aforementioned video-audio information (quality deteri- 
orated)), which is stored in the fourth temporary storage 
area 34. (Step S305. Fig.2(c).) 

Next, the MPU 1 outputs the video-aucfio informa- 
tion (quality deteriorated) stored in the fourth temporary 

55 storage area 34 to the first recording device 4 and 
instructs the first recording device 4 to write that video- 
audio information (quality deteriorated) on the copy tar- 
get recording medium 41 (Step S306). In response to 
this instruction, the first recording device 4 writes the 
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video-audio information (quality deteriorated) on the 
copy target recording medium 41 , and thereby a copy of 
the original video-audio information supplied from the 
receiver 7, or the like, is completed, ending the process- 
ing by this information recording device. 

Next, effects of the information recording device 
according to this embodiment will be described using 
the specific example described above. The HSV defines 
the number of horizontal pixels in a screen in repro- 
duced video, the VSV defines the number of vertical 
lines in the screen, and the ARI is a parameter for defin- 
ing the aspect ratio of the screen. Hence, in the original 
video-audio information, HSV, VSV and ARI have code 
values "X", "Y" and "01 10", for example. When they are 
converted into the certain values HSV KX), VSV 1 
(sT") and ARI* (="1100"), the video-audio information 
(quality deteriorated) written into the copy target record- 
ing medium 41 has those certain values. Accordingly, 
when the video-audio information (quality deteriorated) 
is reproduced as video, its aspect ratio, which has been 
originally 16:9, becomes 4:3, and the numbers of the 
horizontal pixels and vertical lines, which have been 
originally "X" and "Y", become "X m and "Y"\ This way, 
the video-audio information including the certain values 
as auxiliary information is not the same as the original 
video-audio information any longer. The video-audio 
information inputted from the receiver 7 or the like, 
which is to be protected by the copyright, can thus be 
protected. 

Although it is necessary in the actual processing to 
define a reference position for the numbers of horizontal 
pixels and vertical lines, it is not described herein 
because it is not related to the quality deterioration, the 
main idea of the present invention. 

Next, a second embodiment of the present inven- 
tion will be described. 

The information recording device according to this 
embodiment differs from the information recording 
device of the first embodiment (refer to Fig.1) in that it 
has a data input device such as a ten-key and that the 
MPU 1 performs the processing shown in Fig. 4 instead 
of the processing shown in Fig.3. Since the structure of 
the information recording device according to this 
embodiment is the same as that of the first embodiment 
in other respects, the parts corresponding to those in 
the structure shown in Fig. 1 are shown at the same ref- 
erence numerals and detailed descriptions thereof are 
not repeated here. 

Fig.4 is a flow chart showing the procedure of the 
processing performed by the information recording 
device of this embodiment In Fig. 4, the processing pro- 
cedure of this embodiment differs from that of the first 
embodiment in that it further includes Steps S401 and 
S402. In other respects, it is the same as the processing 
procedure according to the first embodiment (refer to 
Fig.3), and therefore the corresponding steps are 
shown at the same step numbers and description 
thereof is briefly provided. 

Now, referring to Figs.1, 2 and 4, the processing 



performed by the information recording device of this 
embodiment will be described. 

The MPU 1 stores the original video-audio informa- 
tion inputted from the receiver 7, or the like, into the sec- 

5 ond temporary storage area 32 (Step S301, refer to 
Fig.2(a)). and then it determines whether to record it on 
the copy target recording medium 41 without deteriorat- 
ing its quality or to record it with its quality deteriorated 
(Step S401). In order to make this determination, the 

io MPU 1 provides speech output, as "Please enter a 
password", for example, to ask an operator operating 
the information recording device to enter a password. If 
the operator is permitted to copy the original video- 
audio information by the copyright holder and allowed a 

is password by that copyright holder, then he/she operates 
a data input device (not shown) to input the password. If 
the operator does not have a password, then he/she 
operates the data input device to enter a command 
indicative of that fact, for example. 

20 When such a command is inputted, the MPU 1 
deteriorates the quality of the original video-audio infor- 
mation currently stored in the second temporary storage 
area 32. That is to say, the MPU 1 carries out the same 
processes as the Steps S302 to S306 described in 

25 detail in the first embodiment and instructs the first 
recording device 4 to write the video-audio information 
(quality deteriorated) obtained by this processing on the 
copy target recording medium 41. In response to the 
instruction, the first recording device 4 writes the video- 

30 audio information (quality deteriorated) on the copy tar- 
get recording medium 41 . 

On the other hand, if a correct password is entered 
after asking entry of a password, then the MPU 1 moves 
to the Step S402 to output the video-audio information 

35 currently stored in the second temporary storage area 
32 to the first storage device 4 and instruct the first 
recording device 4 to write the video-audio information 
on the copy target recording medium 41 (Step S402). In 
response to this instruction, the first recording device 4 

40 writes the inputted video-audio information on the copy 
target recording medium 41 . In this case, video-audio 
information completely the same as the original is 
recorded on the copy target recording medium 41 on 
the basis of the intention of the copyright holder. 

45 Next, a third embodiment of the present invention 
will be described. 

The structure of the information record ng device 
according to this embodiment is the same as that of the 
information recording device according to the first 

so embodiment (refer to Fig.1) and therefore the corre- 
sponding parts are shown at the same reference 
numerals and description thereof is not repeated. How- 
ever, it differs from the first embodiment in that the MPU 
1 performs the processing shown in Fig.5 instead of that 

55 shown in Fig.3. Fig.5 is a flow chart showing the proce- 
dure of processing performed by the information record- 
ing device of the third embodiment of the present 
invention. In Fig.5, the processing procedure of the third 
embodiment is different from that of the first embocfi- 
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ment in that Steps S501 to S507 are further included. In 
other respects, it is the same as the processing proce- 
dure of the first embodiment (refer to Fig.3) and there- 
fore the corresponding steps are shown at the same 
step numbers and description thereof is simplified. 

The video-audio information fed into the information 
recording device of this embodiment differs from that 
fed into the information recording device of the first 
embodiment in that it further includes information as to 
how many times it is permitted to copy the video-audio 
information without deteriorating the quality (hereinafter, 
the information is referred to as number-of-times infor- 
mation). In other respects, it is the same as that 
described in the first embodiment and it is not described 
again. 

Furthermore, the second recording device 8 con- 
nected to the I/O interface 5 of the information recording 
device of this embodiment differs from the second 
recording device 8 of the first embodiment in that it has 
structure capable of read and write. 

Now, referring to Figs.1, 2 and 5, the processing 
performed by the information recording device of this 
embodiment will be described. 

The MPU 1 stores the original video-audio informa- 
tion provided from the receiver 7 or the second record- 
ing device 8 into the second temporary storage area 32 
(Step S301. refer to Fig.2(a)). The MPU 1 decomposes 
the video-audio information stored in the second tempo- 
rary storage area 32 for each parameter, and further, for 
each unit information, and stores them into the third 
temporary storage area 33 (Step S302). The video- 
audio information includes the number-of-times infor- 
mation as stated above. When the processing of the 
Step S302 is finished, the MPU 1 extracts the number- 
of-times information from the decomposed video-audio 
information and determines whether the extracted 
number-of-times information indicates "(T or it indicates 
"1" or more (StepS501). 

When it is determined in the processing of Step 
S501 that the number-of-times information is "0", the 
MPU 1 returns the number-of-times information to the 
address area in which it was originally stored in the third 
temporary storage area 33 (Step S502). After that, the 
MPU 1 deteriorates the quality of the original video- 
audio information currently stored in the second tempo- 
rary storage area 32. That is to say. the MPU 1 performs 
the same processings as the Steps S303 to S306 
explained in detail in the first embodiment and instructs 
the first recording device 4 to write the video-audio infor- 
mation (quality deteriorated) obtained by such process- 
ings on the copy target recording medium 41. In 
response to this instruction, the first recording device 4 
writes the video-audio information (quality deteriorated) 
on the copy target recording medium 41 . 

On the other hand, if the number-of-times informa- 
tion is determined to be "1" or larger in the Step S501, 
the MPU 1 decrements the indicated value of the 
extracted nurrtber-of times information by "1 " and it also 
creates one having an indicated value of "0" (Step 



S503). The MPU 1 outputs the number-of-times infor- 
mation with its indicated value decremented by "1" to 
the second recording device 8, or the like, and also 
instructs the second recording device 8 to update the 

5 number-of-times information included in the original 
video-audio information recorded on the copy source 
recording medium 81 or the like to the number-of-times 
information with the indicated value decremented by "1" 
(Step S504). The second recording device 8, or the like, 

7a which receives the number-of-times information with its 
indicated value decremented by "1" and the above 
instruction, updates the number-of-times information 
included in the original video-audio information 
recorded in the copy source recording medium 81, or 

is the like, to the number-of-times information inputted 
(that having its indicated value decremented by "I"). 
This can limit the number of times of copying the video- 
audio information recorded on the copy source record- 
ing medium 81 . The MPU 1 also returns the number-of- 

20 times information with its indication value "0" into the 
address area in which the number-of-times information 
extracted from the third temporary storage area 33 was 
originally stored (Step S505). 

Next, the MPU 1 composes the parameters and the 

25 like currently stored in the third temporary storage area 
33 to produce video-audio information again, which is 
stored in the fourth temporary storage area 34 (Step 
S506). The MPU 1 outputs the video-audio information 
stored in the fourth temporary storage area 34 to the 

30 first recording device 4 and also instructs the first 
recording device 4 to write that video-audio information 
on the copy target recording medium 41 (Step S507). In 
response to this instruction, the first recording device 4 
writes the inputted video-audio information on the copy 

35 target recording medium 41 . In this case, the very same 
video-audio information as the original one is recorded 
on the copy target recording medium 41 on the basis of 
the intention of the copyright holder. 

In the embodiment described above, the MPU 1 

40 defines HSV, VSV and ARI explained in (B)(3) as the 
quality deterioration parameters and converts them into 
certain values to deteriorate the quality of the video- 
audio information. However, if the parameters men- 
tioned in the above (A) to (F) are defined as the quality 

45 deterioration parameters, the quality of the video-audio 
information is deteriorated in manners which depend on 
the parameters. Now. this will be described below. 

When the MPU 1 defines BRV and VBSV explained 
in (B)(4) as the quality deterioration parameters and 

so converts them into certain values BRV* and VBSV, the 
number of times of frame dropping can be increased 
when decoding the video-audio information. Accord- 
ingly, when the video-audio information including the 
certain values BRV and VBSV* is reproduced in a teie- 

55 vision, or the like, the number of frames per unit time 
decreases and the quality of the video-audio informa- 
tion is thus deteriorated. 

When the MPU 1 defines IQM and NIQM explained 
in (B)(5) as the quality deterioration parameters and 



9 



<FP 076S7B0A2 I > 



17 



EP0769 780A2 



18 



converts them into certain values IQM* and NIQM\ then 
the quantization matrix is changed when the video- 
audio information is DCT inverse-transformed (image 
expansion). Accordingly, if the video-audio information 
including the certain values IQM' and NIQM' is repro- 
duced in a television, or the like, block distortion occurs, 
for example. Thus the quality of the video-audio infor- 
mation is deteriorated. 

When the MPU 1 defines FHFC, FVFC, BHFC and 
BVFC explained in (C) as the quality deterioration 
parameters and converts them into certain values 
FHFC', FVFC\ BHFC and BVFC, then the motion vec- 
tor changes. Accordingly, when the video-audio infor- 
mation including the certain values FHFC\ FVFC*, 
BHFC and BVFC is reproduced in a television or the 
like, it is possible to cause motions to differ from those in 
the reproduced video of the original video information. 
The quality of the video-audio information is thus deteri- 
orated. 

When the MPU 1 defines MBT and QSC explained 
in (D)(6) as the quality deterioration parameters and 
converts them into certain values MBT and QSC, then 
the coding mode and the quantization step size in that 
macroblock change. Accordingly, when the video-audio 
information including the certain values MBT and QSC 
is reproduced in a television or the like, block distortion 
or the like occurs in the portion corresponding to the 
macroblock with the converted certain values. The qual- 
ity of the video-audio information is thus deteriorated. 

When the MPU 1 defines MHC and MVC explained 
in (D)(7) as the quality deterioration parameters and 
converts them into certain values MHC and MVC, then 
the motion vector in that macroblock changes. Accord- 
ingly, when the video-audio information including the 
certain values MHC* and MVC is reproduced in a televi- 
sion or the like, it is possible to make motion in the por- 
tion corresponding to the macroblock with the converted 
certain values differ from that in the reproduced video of 
the original video-audio information. The quality of the 
video-audio information is thus deteriorated. 

When the MPU 1 defines PTS and DTS explained 
in (A)(1) as the quality deterioration parameters and 
converts the values into certain values PTS' and DTS\ 
then the synchronization between video and audio is 
disturbed or one of them is delayed, resulting in deterio- 
ration of the quality of the video-audio information. 

When the MPU 1 defines the stream ID explained in 
(A)(2) as the quality deterioration parameter and con- 
verts it into a certain value, it is possible to eliminate 
sound in reproduced video to deteriorate the quality of 
the video-audio information. 

In the description above, parameters included in the 
auxiliary information are defined as the quality deterio- 
ration parameters to deteriorate quality of video-audio 
information. However, if the MPU 1 extracts unit infor- 
mation from the third temporary storage area 33 and 
deteriorates the quality of the extracted unit information, 
the same effects can be obtained. Now, it will be 
described in detail. 



The MPU 1 extracts and discards DDSL, DDSC, 
etc. explained in (E) as unit information from the third 
temporary storage area 33 according to the program 21 . 
The MPU 1 stores certain values for degrading the qual- 

5 ity of the extracted unit information in the third tempo- 
rary storage area 33 to convert the unit information to be 
deteriorated into the certain values. When the DDSL 
and/or DDSC, etc. included in a macroblock are con- 
verted into the certain values for deterioration, than 

10 luminance and/or color in the portion corresponding to 
that macroblock change in reproduced video of the 
video-audio information. 

Now, the method for extracting the unit information 
will be described. 

is First, as a first method, the MPU 1 intermittently {at 
certain intervals) extracts unit information from all unit 
information decomposed and stored in the third tempo- 
rary storage area 33 and deteriorates the information so 
that the luminance and/or color partially change in the 

20 reproduced video. 

As a second method, the MPU 1 extracts and dete- 
riorates all unit information decomposed and stored in 
the third temporary storage area 33 so that the lumi- 
nance and/or color change throughout the reproduced 

25 video. 

As a third method, the MPU 1 extracts and deterio- 
rates unit information (DDSL and/or DDSC, etc.) 
included in I picture (intra picture) included in the GOP 
layer from the all unit information decomposed and 

30 stored in the third temporary storage area 33. In such a 
case, the deterioration extends to B picture which is pre- 
dicted referring to that I picture and luminance and/or 
color in the portion corresponding to the GOP layer 
change in the reproduced video. 

35 In the first through third embodiments described 
above, the second recording device 8 for setting the 
copy source recording medium 81 is connected to the 
information recording device through the I/O interface 5. 
However, the second recording device 8 may be directly 

40 connected to the system bus 6, i.e., the first and second 
recording devices 4 and 8 may be included in the infor- 
mation recording device. 

In the first through third embodiments above, the 
first recording device 4 into which the copy source 

45 recording medium 41 is set is connected to the system 
bus 6 and the second recording device 8 into which the 
copy source recording medium 81 is set is connected to 
the I/O interface 5. However, the second recording 
device 8 may be connected to the system bus 6 with the 

so first recording device 4 connected to the I/O interface 5. 
Furthermore, a transmitter for transmitting video-audio 
information (quality deteriorated) may be connected to 
the I/O interface 5 to transmit the information to the out- 
side in the on-line, off-line or broad ca sting form. The 

55 password described in the second embodiment in this 
structure, is not used for determining whether to record 
the video-audio information on the copy target recording 
medium 41 without detriorating its quality or to deterio- 
rate its quality and record the same, but for determining 
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whether to output the video-audio information to the out- 
side without deteriorating its quality. The number-of- 
times information described in the third embodiment is 
not the information as to how many times it is permitted 
to copy the video-audio information without deteriorat- 5 
ing its quality, but the information as to how many times 
it is permitted to output the video-audio information 
without deteriorating its quality. 

Furthermore, although the video-audio information 
has been described as having the stream format of 10 
MPEG 2 in the embodiments, it can be applied also to 
the video-audio information having the stream format 
adopted in DVC (Digital Video Cassette). In (A) to (E) 
described above, however, the stream format adopted 
in DVC does not define FHFC, FVFC, BHFC and BVFC 15 
mentioned in (C), MBT and QSC mentioned in (D) (6) 
and I picture. Therefore they can not be used as the 
quality deterioration parameters or the unit information 
for deterioration. 

The embodiments are also applicable to video irrfor- 20 
mation only, or to audio information only. 

While the invention has been described in detail, 
the foregoing description is in all aspects illustrative and 
not restrictive. It is understood that numerous other 
modifications and variations can be devised without 25 
departing from the scope of the invention. 

Claims 

1 . A device for recording digital information inputted in 30 
the on-line, off-line or broadcasting form on a copy 
target recording medium, 

wherein said digital information includes 
video information and/or audio information and 
parameters for reproducing the video information 35 
and/or the audio information as video and/or audio, 

said information recording device compris- 
ing, 



2. The information recording device according to 



claim 1, wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining a 
screen size when the video information is repro- 
duced as video from the digital information decom- 
posed by said decomposing means. 

3. The information recording device according to 
claim 1 , wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
number of frames per unit time when the video 
information is reproduced as video from the digital 
information decomposed by said decomposing 
means. 

4. The information recording device according to 
claim 1 , wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a quantization matrix 
required when image-expanding the video informa- 
tion from the digital information decomposed by 
said decomposing means. 

5. The information recording device according to 
claim 1 , wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter relating to a 
motion vector when decoding the video information 
from the digital information decomposed by said 
decomposing means. 

6. Hie information recording device according to 
daim 1, wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
resolution when reproducing the video information 
as video from the digital information decomposed 
by said decomposing means. 

7. The information recording device according to 
claim 1, wherein said digital information includes 
video information and audio information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
relation between the video information and the 
audio information from the digital information 
decomposed by said decomposing means. 

8. The information recording device according to 
daim 1 . further comprising reading means for read- 
ing digital information recorded on a copy source 
recording medium, 

wherein said decomposing means receives 



decomposing means for decomposing said 40 
inputted digital information in one or a plurarity 
of certain parts; 

extracting means for extracting part of said 
parameters as a quality deterioration parame- 
ter from the digital information decomposed by 45 
said decomposing means; 
converting means for converting the quality 
deterioration parameter extracted by said 
extracting means into a certain value; 
composing means for composing the digital so 
information decomposed by said decomposing 
means to produce digital information including 
said certain value in a portion corresponding to 
said quality deterioration parameter; and 
writing means for writing the digital information ss 
composed by said composing means on said 
copy target recording medium. 
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the digital information read by said reading means 
as input 

9. The information recording device according to 
claim 1, wherein permit/unpermit information is 
defined which is indicative of whether to permit or 
not writing the digital information inputted into said 
decomposing means on said copy target recording 
medium without deteriorating quality of the digital 
information, and 

said information recording device further 
comprises determination means for determining 
whether to write the digital information inputted to 
said decomposing means on said copy target 
recording medium without deteriorating its quality 
on the basis of the permit/unpermit information 
externally inputted. 

10. The information recording device according to 
claim 1, wherein the digital information inputted to 
said decomposing means further includes number- 
of -times information indicative of how many times 
the digital information can be written on said copy 
target recording medium without deteriorated in its 
quality, 

wherein said information recording device 
further comprises determination means for extract- 
ing said number-of-times information from the dig- 
ital information decomposed by said decomposing 
means and determining on the basis of the 
extracted number-of-times information whether to 
write the digital information inputted to said decom- 
posing means on said copy target recording 
medium without deteriorating its quality. 

11. The information recording device according to 
claim 8, wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining a 
screen size when the video information is repro- 
duced as video from the digital information decom- 
posed by said decomposing means. 

12. The information recording device according to 
claim 8, wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- * 
rty deterioration parameter a parameter defining the 
number of frames per unit time when the video 
information is reproduced as video from the digital 
information decomposed by said decomposing 
means. 

13. The information recording device according to 
claim 8, wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a quantization matrix 



required when image-expanding the video informa- 
tion from the digital information decomposed by 
said decomposing means. 

s 14. The information recording device according to 
claim 8, wherein said digital information includes at 
least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter relating to a 

w motion vector when decoding the video information 
from the digital information decomposed by said 
decomposing means. 

15. The information recording device according to 
is claim 8, wherein said digital information includes at 

least video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
resolution when reproducing the video information 
20 as video from the digital information decomposed 
by said decomposing means. 

16. The information recording device according to 
claim 8, wherein said digital information includes 

25 video information and audio information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
relation between the video information and the 
audio information from the digital information 

30 decomposed by said decomposing means. 

1 7. A device for recording digital information inputted in 
the on-line, off-line, or broadcasting form on a copy 
target recording medium, 

35 wherein said digital information includes at 

least video information and/or audio information, 
the video information and/or the audio information 
being composed of a plurality of unit information, 
said information recording device compris- 

40 ing, 

decomposing means tor decomposing said 
inputted digital information for each said unit 
information; 

45 extracting means for extracting unit information 

to be deteriorated in quality from the decom- 
posed digital information; 
deteriorating means for deteriorating the qual- 
ity of the unit information extracted by said 

so extracting means; 

composing means for composing the digital 
information decomposed by said decomposing 
means to produce digital information including 
said unit information deteriorated in quality; 

55 and 

writing means for writing the digital information 
produced by said composing means onto said 
copy target recording medium. 
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18. The information recording device according to 
claim 17, wherein said digital information includes 
at least video information, and 

said extracting means extracts said unit 
information to intermittently deteriorate said video 
information on a screen when said video informa- 
tion is reproduced as video. 

19. The information recording device according to 
claim 17, wherein said digital information includes 
at least video information, and 

said extracting means extracts said unit 
information to deteriorate said video information for 
each certain picture group when said video infor- 
mation is reproduced as video. 

20. The information recording device according to 
claim 17, wherein said digital information includes 
at least video information, and 

said extracting means extracts said unit 
information to deteriorate luminance and/or color in 
one or a plurality of certain parts on a screen when 
said video information is reproduced as video. 

21. The information recording device according to 
claim 17. further comprising reading means for 
reading digital information recorded on a copy 
source recording medium, 

wherein said decomposing means receives 
as input the digital information read by said reading 
means. 

22. The information recording device according to 
claim 17, wherein permit/unpermit information is 
defined which is indicative of whether to permit writ- 
ing the digital information inputted into said decom- 
posing means on said copy target recording 
medium without deteriorating the quality of said dig- 
ital information, and 

said information recording device further 
comprises determination means for determining 
whether to write the digital information inputted to 
said decomposing means on said copy target 
recording medium without deteriorating its quality 
on the basis of the permit/unpermit information 
externally inputted. 

23. The information recording device according to 
claim 17, wherein the digital information inputted to 
said decomposing means further includes number- 
of-times information indicative of how many times 
the digital information can be written on said copy 
target recording medium without deteriorated in its 
quality. 

wherein said information recording device 
further comprises determination means for extract- 
ing said number-of -times information from the dig- 
ital information decomposed by said decomposing 
means and determining on the basis of the 



extracted number-of-times information whether to 
write the digital information inputted to said decom- 
posing means on said copy target recording 
medium without deteriorating its quality. 

5 

24. The information recording device according to 
claim 21, wherein said digital information includes 
at least video information, and 

said extracting means extracts said unit 
io information to intermittently deteriorate said video 
information on a screen when said video informa- 
tion is reproduced as video. 

25. The information recording device according to 
is claim 21 , wherein said digital information includes 

at least video information, and 

said extracting means extracts said unit 
information to deteriorate said video information for 
each certain picture group when said video irrfor- 
20 mation is reproduced as video. 

26. The information recording device according to 
claim 21, wherein said digital information includes 
at least video information, and 

25 said extracting means extracts said unit 

information to deteriorate luminance and/or color in 
one or a plurality of certain parts on a screen when 
said video information is reproduced as video. 

30 27. An information output device for deteriorating qual- 
ity of digital information inputted in the on-line, off- 
line, or broadcasting form, 

wherein said digital information includes 
video information and/or audio information and 
35 parameters for reproducing the video information 
and/or the audio information as video and/or audio, 
said information output device comprising; 

decomposing means for decomposing said 
40 inputted digital information in one or a plurality 

of certain parts; 

extracting means for extracting a part of said 
parameters as a quality deterioration parame- 
ter from the digital information decomposed by 
45 said decomposing means, 

converting means for converting the quality 
deterioration parameter extracted by said 
extracting means into a certain value; 
composing means for composing the digital 
so information decomposed by said decomposing 

means to produce digital information including 
said certain value in a part corresponding to 
said quality deterioration parameter; and 
output means for outputting the digital irrfor ma- 
ss tion produced by said composing means in the 
on-line, offline or broadcasting form. 

2a The information output device accorcfing to daim 
27, wherein said digital information includes at least 
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video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining a 
screen size when the video information is repro- 
duced as video from the digital information decom- 
posed by said decomposing means. 

29. The information output device according to claim 
27, wherein said digital information includes at least 
video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
number of frames per unit time when the video 
information is reproduced as video from the digital 
information decomposed by said decomposing 
means. 

30. The information output device according to claim 
27, wherein said digital information includes at least 
video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a quantization matrix 
required when image-expanding the video informa- 
tion from the digital information decomposed by 
said decomposing means. 

31. The information output device according to claim 
27, wherein said digital information includes at least 
video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter relating to a 
motion vector when decoding the video information 
from the digital information decomposed by said 
decomposing means. 

32. The information output device according to claim 
27, wherein said digital information includes at least 
video information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
resolution when reproducing the video information 
as video from the digital information decomposed 
by said decomposing means. 

33. The information output device according to claim 
27, wherein said digital information includes video 
information and audio information, and 

said extracting means extracts as said qual- 
ity deterioration parameter a parameter defining the 
relation between the video information and the 
audio information from the digital information 
decomposed by said decomposing means. 

34. The information output device according to claim 
27. wherein permit/unpermrt information is defined 
which is indicative of whether to permit or not out- 
putting the digital information inputted into said 
decomposing means without deteriorating its qual- 
ity, and 



BNSOOCtO <EP O7697B0A2J_> 



said information output device further com- 
prises determination means for determining 
whether to output the digital information inputted to 
said decomposing means from said output means 
5 without deteriorating its quality on the basis of the 
permrt/unpermit information externally inputted. 

35. The information output device according to claim 27 
further includes number-of -times information indie- 

10 ative of how many times it is permitted to output the 
digital information to be inputted into said decom- 
posing means without deteriorating in its quality, 

wherein said information output device fur- 
ther comprises determination means for extracting 

is said number-of -times information from the digital 
information decomposed by said decomposing 
means and determining whether to output the dig- 
ital information inputted to said decomposing 
means from said output means without deteriorat- 

20 ing its quality on the basis of the number-of -times 
information extracted. 

36. An information output device for deteriorating qual- 
ity of digital information inputted in the on-line, off- 

25 line, or broadcasting form, 

wherein said digital information includes at 
least video information and/or audio information, 
said video information and/or said audio informa- 
tion being composed of a plurality of unit informa- 

30 tion, 

said information output device comprising; 

decomposing means for decomposing said 

input digital information for each said unit irrfor- 
35 mation; 

extracting means for extracting unit information 

whose quality is to be deteriorated from the 

decomposed digital information; 

deteriorating means for deteriorating the qual- 
40 ity of the unit information extracted by said 

extracting means; 

composing means tor composing the digital 
information decomposed by said decomposing 
means to produce digital information including 
45 said unit information having its quality deterio- 

rated; and 

output means for outputting the digital informa- 
tion produced by said composing means in the 
on-line, off-line or broadcasting form. 

so 

37. The information output device according to daim 
36. wherein said digital information includes at least 
video information, and 

said extracting means extracts said unit 
55 information to intermittently deteriorate said video 
information on a screen when said video informa- 
tion is reproduced as video. 

38. The i n for ma tion output device according to claim 
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36, wherein said digital information includes at least 
video information, and 

said extracting means extracts said unit 
information to deteriorate said video information for 
each certain picture group when said video infer- 5 
mation is reproduced as video. 

39. The information output device according to claim 
36, wherein said digital information includes at least 
video information, and 10 

said extracting means extracts said unit 
information to deteriorate luminance and/or color in 
one or a plurality of certain parts on a screen when 
said information is reproduced as video. 

75 

40. The information output device according to claim 
36, wherein permit/unpermit information is defined 
which is indicative of whether to permit or not out- 
putting the digital information inputted into said 
decomposing means on said copy target recording 20 
medium without deteriorating its quality, and 

said information output device further com- 
prises determination means for determining 
whether to write the digital information inputted to 
said decomposing means on said copy target 25 
recording medium without deteriorating its quality 
on the basis of the permit/unpermit information 
externally inputted. 

41 . The information output device according to claim 36 so 
further includes number-of-times information indic- 
ative of how many times it is permitted to output the 
digital information to be inputted into said decom- 
posing means without deteriorating in its quality, 

wherein said information output device fur- 35 
ther comprises determination means for extracting 
said number-of-times information from the digital 
information decomposed by said decomposing 
means and determining whether to output the dig- 
ital information inputted to said decomposing 40 
means from said output means without deteriorat- 
ing its quality on the basis of the number-of-times 
information extracted. 



so 



55 



15 



nrtftamu\AO i 



EP 0 769 780 A2 




EP 0 769 780 A2 



FIG. 2(a) 

32 



: — shc - 


- HS — 


VS - 


- par 1 • 




;l 

















FIG. 2(b) 




17 



EP 0 769 780 A2 



FIG. 3 



<^ START ^> 

I 



STORE INPUTTED ORIGINAL VIDEO-AUDIO 
INFORMATION IN SECOND TEMPORARY 
STORAGE AREA 32 



S301 



DECOMPOSE ORIGINAL VIDEO-AUDIO 
INFORMATION AND STORE IT IN THIRD 
TEMPORARY STORAGE AREA 33 



EXTRACT AND DISCARD QUALITY 
DETERIORATION PARAMETER 



STORE CERTAIN VALUE IN THIRD 
TEMPORARY STORAGE AREA 33 



S302 



S303 



S304 



PRODUCE VIDEO-AUDIO INFORMATION 
(QUALITY DETERIORATED) AND STORE IT 
IN FOURTH TEMPORARY STORAGE AREA 34 



INSTRUCT TO WRITE VIDEO-AUDIO 
INFORMATION (QUALITY DETERIORATED) 
ON COPY TARGET RECORDING MEDIUM 41 



S305 



S306 



END 



18 



EP 0 769 780 A2 



FIG. 4 



S301 
A. 



STORE INPUTTED ORIGINAL VIDEO-AUDIO 
INFORMATION IN SECOND TEMPORARY 
STORAGE AREA 32 



S401 



COPY OF ORIGINAL 
VIDEO-AUDIO INFORMATION 
.PERMITTED ?_ 

No 



DECOMPOSE ORIGINAL VIDEO-AUDIO 
INFORMATION AND STORE IT IN THIRD 
TEMPORARY STORAGE AREA 33 



S303 



EXTRACT AND DISCARD QUALITY 
DETERIORATION PARAMETER 



S304 



2^ 



STORE CERTAIN VALUE IN THIRD 
TEMPORARY STORAGE AREA 33 



S305 



PRODUCE VIDEO-AUDIO INFORMATION 
(QUALITY DETERIORATED) AND STORE IT 
IN FOURTH TEMPORARY STORAGE AREA 34 



S3C6 



INSTRUCT TO WRITE VIDEO-AUDIO 
INFORMATION (QUALITY DETERIORATED) 
ON COPY TARGET RECORDING MEDIUM 41 



CT EM) 



S402 



INSTRUCT TO WRITE VIDEO-AUDIO 
INFORMATION ON COPY TARGET 
RECORDING MEDIUM 41 



19 



EP0 769 780A2 



FIG. 5 
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(54) Information recording device and information output device 



(57) An MPU 1 decomposes video-audio informa- 
tion which is externally inputted and stored into a sec- 
ond temporary storage area 32 for each parameter 
included in a sequence layer and the like, and further 
into video information and audio information, and stores 
the information into a third temporary storage area 33. 
Next, the MPU 1 extracts a predetermined quality dete- 
rioration parameter from the parameters stored in the 
third temporary storage area 33 and stores a prescribed 
value in the storage area in which that quality deteriara- 
tion parameter was stored. The MPU 1 then composes 
the video-audio information stored in the third tempo- 



rary storage area 33 again and stores the composed 
video-audio information (quality deteriorated) into a 
fourth temporary storage area 34. Next, the MPU 1 out- 
puts the video-audio information (quality deteriorated) 
stored in the fourth temporary storage area 34 to a first 
recording device 4 and causes the first recording device 
4 to write the video-audio information (quality deterio- 
rated) on a copy target recording medium 4. Thus the 
size of the display screen of the video-audio information 
(quality deteriorated) differs from that of the video-audio 
information externally inputted. 
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